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Description lOnncannc H3o6pcrciiHLH|: 



M3o6pcreinic othochtch k CTpowrcnbCTDy . d hbcthocth k Don^iTe Meranjia rpy6 ot B03^e^cTBH7i 
arpeccMHHbix cpe^, a mmchho k ycrpoilCTBaM ^na HaHeccHiiH noKpbiTwW Ha HHyrpeHHioio noHepxHOCTb 
npoflont>Ho-PO<J)pHpODaHiibix Tpy6. wcnojTb3yeMbix b He(Jnrcra30BOH rrpoMbrmjiein iocto npw peMoirre o6caAHbtx 
RGJ10HH. 

toBeeraa ycraHOBxa, c noMOinbio KoropoH ukuuiH^pwMecKiic Tpy6w ro<J>pMpyK)T. 3arcM noABepraioT 
HopMann3aujm tokslmm BbicoKoi* MacTOTbi (TBM), it CMa3Ky Tpy6 ocymccx bjt hk>t a° m nocne rxxJpwpoBaHMH 
vi, ecjDi a° rxxfpupoBaHiitf CMa3Ky Kpyrnbix Tpy6 ocymecTBnnioT H3BecTHbiMH npneMaMw: cakfonajntBOM 
CMa3oimoro MaTepnana, rmeBMaTiraecKHM pacnbineiraeM yutu noKpbiBHbiMH npo6KaMn. to nocne 
ro^pKpoBaHHH CM03Ky Tpy6 ocyiuccTBJiKJOT c noMocqbio iiaKjm, cMo^einioM b cmoorc m npbTHnmaeMOH iia 
Tpoce. 

Kpowe Toro, cropeBmyio cMa3Ky, HaHeceHHyio nepeA ro^pMpoBaHHeM h OKariMHy MeTaana nocne TDM. Taxrae 
cne^ycT y^aiiHTb c nHyrpeHHeH nooepxHOCTii Tpy6w nepeA BTopunHOM cwa3K0H. 

M3BecTHa TaKJKe ycraHOBxa jjjvi HaneceHM5i wm^rhx noKpbiBHbix MaxepwanoB Ha BHyrpeHJUOio noBepxHocxb 
Tpy6 c iioMombJo nepcMti najo n g^ixoi 3/iacxuMnt>ix npo6oK c MexaHHMecKMM npitBOAOM. Oh a coctoht H3 Jlpyx 
3/iacTMHHbix npo6oK, o^Ha H3 KOTopbix noABMKiia. B npocTpaHCTBo Me*fly npo6KaMM 3anMBaioT pacueTnoe 
KQJiHwecTBO noKpbiBHoro MaTepwana w crcarbiM BoojjyxaM, no^aBaeMbm boa m36l4Touhum AaBneHHeM 0.2 - 
0.3 Mlleu nepeMemaioT npo6iui no rpyfonpoBOAy. npo6iui co3flax>T Hco6xoAHMyio KoirraxTiiyio 
rcpMeTHMHOCTb. a mx iiapyjKHbiH jj^qmctp Bbt6npaioT b 3aBMCHM0CTH ot AaBJieHJtn cma-roro B03flyxa, 
BH3K0CTH noKpbiHHOPO Marepwana m B03M0XH0CTH ocTaBJieHMH iiocneAHero B BMAe TOHKOrO TSHflKOno CFIOH 
Ha BHyrpeHnert noBepxHocrw rpy6onpoBOAa» 

O/niaKo TaKwe npo6KH mjim MaHxeTbi hcjik-jh Hcnojib30BaTb a rxK}>pwpoBaHHoi* rpy6e, Tax Kax Her KOHTaKTa 
MaHJKCTbi co BceM nepKMerpoM Tpy6bi. KoHTaRT Manner m iipoflonbHo-ro^pMpoBaHHOM xpy6bi 6yn,er rojibKO 
no maffytaaM rxxfrp, a Ha Bbicrynax ro<J)p unvtjxy ero OTcyrcTBMn c MaiiraeraMH 6y^yT CKamiHBaTbCH otxoaw 
o6ropeBmero Merajma n npeAWAymen CMa3KH. nosropHan cM33Ka nocne o6pa6oTKH TBV TaK me 6yne.r 
3aTexaTb Ha 3th HenpnmnMaeMbie MaHmeroH ynacTKM. 

3a^aMcft H3o6pcTCHHH rbjihctch noBbimeHiie Ka^ecTBa cMa3KH c OAHOBpeweHHOH o^HCTKoft BHyrpeHHeil 
noBepxHOCTH npoflOJibHO-ro^piipoBaHHOH Tpy6bi 3a ctieT o6ecne^enM5T KoeraKTHoro npHJieraHWH Maimer no 
nepwMerpy BHyrpeHHeil noBepxHocrw o6pa6axbiBaeM0H Tpy6w. 

riocTaBJieHHaH ue/ib RocriarsLcrcn tcm. hto MamseTbi hmciot npo^nmipoBaHHyio c Hn a/n w aMM h BwcxynaMM 
noBepxHOCTb, HAeHTMMHyK) ceueHMK) koh TaK TMpyiomeH Tpy6bi, Ha Bbicrynax waHJKexbi c^ia6>&eHbi pe6paMM 
KecTKOCTH. npH 3tom xecTKOCTb MaiDKCT Ha 3 tux y^iacTKax pasiia hjim 6onbine raecrKocni Maimer na 
yMacTKax wx nnanMH. 

KoHTaKTHan nosepxHocTb noABiimHbix w HenoflBHTKHbix Manner MfleHTHUHa BHyxpeinieMy npo^itrno 
o6pa6aTbiBaeMoii Tpy6bi no cc ncpHMcrpy. Tan Kax npo^wnb Tpy6bi mmcct cjTOJKnyio (Jopiwiy. cocronmyio W3 
conpHHceHHbix ywacTKoe BbicrynoB h Bna^HH. to rjw topo, uro6bi MaHxeTbi He TepnjiH ycToiiuHBOCTb npw 
npoABHJKeHMM b Tpy6e t Ha MaHxeTax no HbrcTynaM BbrnanHeHHi pe6pa KecTKocTH. Koropbie o6ecneHHBaioT 
paBHOMepHoe npn^saTTie MaHmer k Tpy6e u HaHeceroie cMaasn paBHOMcpubrM chocm. 

>KccTKOCTb MamseT paannMna na Hnaffraiax h BbicTynax, TaK KaK cima TpeHMsr c Tpy6ow Ha Bbicrynax 
(Sojibiue, iieM Ha Bna/ntHSLX- npw paHHoft jkcctkocth ;^ipwanuji Ha Bbicrynax Mamser 6yj\err 6ojibrae, hto 
MOTaer npuBocrw k 3axcKamoo pe3MHbi w 6anee 6b4CTpoMy ee M3Hocy. Mcnomieime pe6ep jkcctkocth na 
Bbicrynax wamKer ynpomiHeT hx. upwicM crenenb xecTKOcm 3aBnciiT or Mapxn pe3HHbi, ee 

3J1 aCTHMHOCTM . TO/nHMHbl MaH«eTbI M pa'iMepOH ITpO;|OJlbHU-IXX|)pWpOBaHHOM Tpy6bi. 

Ha 4>ht.1 H3o6paj«eH o6nxnM bma ycrpoiicTBa; na 4>nr.2 noKasana b nonepeuiioM ceueHMM MaHKera c 
npo(})MJiMpoBaiiHOH KOHraKTHOM noBepxHOCTbJO. iiOMem,eHnaR BHyrpb npoAanbHO-ro4>pHpoBaHHOM rpy6b«, 
paape3 A- A Ha ^wr.l. 

ycrpoftCTBO coctoht H3 na6opa HenoAHHJKHbix Manner 1 m iioabwj&how MauMerbi 2 c pe6paMM mecTKOCTH 3, 
pacnojiOTKeHHbix na mroKe .4 k cwa3KH 5, KOTopan 3anonHner npocrpaHCTBo Me>&^y ManwcTaMn 1 u 2, a 
Taiune coAepJRMT Kpuuixy 6. xoropaH coctomt M3 ocHOBaHMH 7 m 8 w 3arjiyuiRM 9 co niTyuepoM. 10, 
3aKpenneHH0M Ha KOHue npoAOJibHo-ro^pHpoBaHHOH rpyCbi II, wweiomcH BnaAHHbi 12 m BbiCTyiibi 13. 

ycrpofiCTBo paooTaer cjie^yiomiiw o6pa30M. 

HeiioAHMJKHwe MaHJRerbi 1 wecrKo KpennrcH Ha lutokc 4 n bboahtch c ropua n npoAOJibHO-ro^pvipoBaiiyio 
rpy6y 11, a MaiUKera 2 nacanuiBaercn na uitok 4 c B03Mo>RHCxrrfc»io iiepeMeiAeHUM no turoKy. npocrpaHCTBo 
MewAY 3THMM ManweTaMM 3ananHHeTcn CMasowbiM oxyraHOM 5. CoopanHbie Ha urroRe MaHJKerw 
rrpoArmrajcrr nifyrpb rpy6fc»i, 3areM c Topna rpy6bi 11 oACBaioT w Kpc n>ir ocicoDaiovi 7h8h 3arviyniKy 9 co 



nrryuepoM 10 pa3beMHOtt KpbraiKH 6. Ilocne MOHTaxa ycTpowcTBa Ha Tpy6e 11 *?epe3 urryucp 10 noflaercn 
Aaancmie ooopyxa, noR ^chctdmcm KOTOporo nponcxo#HT npoflBUffieHMe BHyrpu Tpy6bi kohkct 1 m 2 co 

O1T0K0M 4 M CM33K0M 5 MeK^y HHMK. II pH 3T0M Ha6op HCnOflBMi&HhOX MaHSeT 1 CHMMaCT C BHyTpeHHOft 
nooepxnocru npo^oaitaio-rxxJ)piTpoBannort Tpy6k»i 11 crapyio cMa3Ky. OKarrwuy. a nn^w«naw uaHwera 2 noj; 
AeftcTuwcM ^au/icHWH uuy^yxei cKo;ib3MT no urroRy. CMa3Ka 5 BbmaanwBac-rcH d 3aoop Meayry MaHracroft m 
npo^mieM BiiyrpeinieM noDepxnocm Tpy6bi II m HaHocirrc* Ha sry noBepxiiocTb. 

ripw Bbixo^e M3 Tpy6w 11 na6opa Manner 1 h 2 npow3BOjn*TCH OTK/noMeittie no^aun ooa^yxa nepe3 nrryuep 10 
h ^ewoirrajK pa3beMUOH Kpbxnnus 6. 

Tax KaK MaioKeTbi 1 h 2 wMeior <j>opMy npo^miH Hapynraon KOHTaKTHon noDepxnocru, HAen runnyio 4>opMe 
BHyTpcHHeft noBepxHOCTM npoAOjibHO-ro^pupoBaHHOH rpy6bi 11, to BHyrpeHHHH noBcpxHocTb <Tpy6bi 
paHHOMepHo oMHiuaercH Heno^BnaHbiwH MaHKCTaMH 1, to ecrb nepcfl HaijcceuHCM ckiaoKH uoboh crapafi 
cuaaica y^an^eTCH, a b 3a30p Me*my MajWRerofi 2 h BHyrpeHHeii noBepxHocrbio Tpy6bi 11 BbiAaBrtHBaercH 
cMaaKa, KOTopaH paBHOMepHo HaHocHTCH no BHyTpeHHew noBepxHocTM no acew jyiMHe Tpy6bi. B Kara^OM 
TOnopa3Mepe ooca^Hbix xpy6 jyiH orjjejibHoft TonmHHbi npMMeHHercn ruiacTbipb. jyuma nepwMerpa 
HapyxHofi noBepxHocrw Koroporo HecKonbKO 6ojibine fljiHHbt BHyrpcHneM nooepxHocTH o6caflHoft Tpy6bi b 
miTepeane peMoirra. A Tax KaK nJnma nepHMexpa KZGKRoft Tonmnnw ctchkm cboh, to vt BHyrpCHHHtt 
npo^Hjib ruiacTbipH jyin KawflOH TomujiHbi ctchkji oocaflHOH Tpy6bi paamraen h cooTBeTCTBenno 
ueo6xo^HMo cBoe yerpowcTBo. 

3aHHCHMocxb paoMepoB KiaHTKerbi ot -mnopaoMepoD ro4>pnpoBaHHbrx Tpy6 coe^ena b Ta6jnmy. 

FIpejyiaraeMoe ycTpoAcTBO mojkct 6biTb Mcnojib30BaHo rrpw H3POTOBneHMM nnacTbipeii, npuMeHHeMbix /yiH 
DOCCTaHOBJiemiH repMCTHMHocxH o6caAHbix kojiohh ^waMeTpOM 140, 146, 168 mm m ppyrvoL paoMepoB. 

Cne^yex HMerb BB&my, mto b 3aBwcwM0CTM ot tbcpaoctm pe3iiH±>i ^MaMerp noflBMJKHOH MaHmeTW ^ojitkch 
6biTb paBHbiM flHaMexpy HenoDwmnbrx Manner (nrpH Maojio6eii3ocTOHKovi pe3HHe cpeRpeVi TBep^ocni) wth 
MeHbice mx auaMerpa (npu Macno6eH3ocroHKOH pe3HHe noBbnueHHoii TBepflocrei). IlocjiejjHee ycnoBiae ynrcno 
B^Byx nocnejpcix rpacjax TaoViMUbi. 

HcnoJib30BaHMe H3o6pereHMH no3onjrrwT noBbicMTb KaMecTBO HaHeccHMH CMa3KH Ha BHyrpeHHKno 
noeepxHocTb npoflOJibHO-ro(J»pHpoBaHHbtx Tpy6 m 3HaMHTenbHo coKpaTHTb TexHOjiorH^ecKyio onepaumo no 
nojjroroBKe Tpy6bi k wcnonh30BaHMio b CKBaKHHe. 

Tajtan MaKRCTa Moaer 6biTb iipnMCHena TaKme npw o6pa6oTxe npo^oji bHO-ro^pwpOBaHHbix Tpy6 t b 
paannxiHbix ycTponcmax, rj\e ohh ncnon B3yiOTCH . 
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Claims [<t>opuyjia H3o6pcTCHH5i|: 



yCTPOMCTBO fl/lfl HAHECEHMfl CMA3KW HA BHYTPEHHfOlO HOBEPXHOCTb 
nPOflOHbHO-rcXPPMPOBAHHOM TPYBbl. coAepJKaiuce MexaHMMecKHW ripHBOfl, ujtok c Ha6opoM 
ajiacTT Ewnb DC KOHTaKTnpyionxHx no nepuxterpy c cHyrpeHHew noBepxnocrfJo Tpy6bi Marater, 
pacnono«eHHboi Mem^y ManmeTaMM cMa3omibiM cocrae n oanopiibiH yserc. crrjiMHaiomeecJi tcm, hto 
MaHJEerbi HMeiOT M^eimnmyio ccHeimro npo/;onbHo-ro<J>pwpoBaHHoft Tpy6bi npo^wrnrpoBajniyio no ce 
Bna^HHaw h Bbicrynau noBepxHocTb, npw 3Tum MaiiKerw Ha Bbicrynax cna6meiftJ pe6paMM ?scctkoctm. a 
mccTKOCTb MaHwer Ha 3TMX yuacrKax panna hjih (xuibuie jkccxkoctm uaHmer Ha yuacxKax hx HnaflHH. 



Drawing(s) [Mepreacn|: 
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(54) DEVICE FDR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. . 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffiiess at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together, with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 1 0 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be bome in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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